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Abstract: Diarrhoeal disease is the second leading cause of death in children under five years old, and is responsible for 
killing around 760 000 children every year. To study the determinants and the magnitude of acute diarrheal diseases one 
month after the cessation of the third Israeli aggression against Gaza Strip and to assess its burden among the children 
under five. This is cross sectional design study. Data has been collected throughout Gaza Strip. The sample size included 
705 women from three governorates were surveyed out of five. Eligible women were interviewed using a pre designed, 
pre tested interview questionnaire.  The period (last month) and the point (24 hours) prevalence rates of diarrheal diseases 
among children under five years were 46.1% and 17.7% respectively. The Sex of the child had no significant effect on 
both point and period prevalence of diarrhea.  More than sixty percent (63.3%) of period prevalence of diarrhea was 
recorded among children that have no exclusive breastfeeding before.  There are no significant differences for the point 
prevalence as a result of introducing the complementary feeding. Period and point prevalence rates of diarrhea were not 
significantly related to the room number.  Both rates were higher for children in homes without refrigerators but only 
significant for point prevalence. It was found that 62.1% of the mother increased fluid intake, 54% of them used ORS.  
Drugs like anti diarrhea and herbal drugs were used by (61.4% and 40.3%) respectively of the participating mothers. 
Cleaning of drinking water tanks and the domestic tanks have played a role in reducing the occurrence of diarrhea among 
children under five with highly statistically significant between both of them. It is concluded that there was high point 
and period prevalence of diarrhoea still exists among children in Gaza Strip. It is recommended to start to search for 
diarrhoea causes to reduce its incidence. 
Keywords: Diarrhoeal disease, breastfeeding, herbal drugs  
 
INTRODUCTION  
Diarrhea is defined by World Health 
Organization (WHO) as having three or more loose or 
liquid stools per day or as having more stools than is 
normal for that person [1]. Acute diarrhoea may be 
accompanied by nausea, vomiting, abdominal 
cramping, clinically significant systemic symptoms, or 
malnutrition [2, 3]. It is the second most common cause 
of death in children under five years of age worldwide 
and is responsible for 2.4 million deaths each year [4]. 
Acute diarrhea is still a leading cause of illness and 
death among children under 5 developing countries [5, 
6]. Diarrhoeal diseases constitute a major burden of 
disease especially in low- and middle-income countries 
(LMIC). Of all medical conditions, diarrhea is the 
second leading cause of healthy time lost to illness 
(72.8 million DALYs). Dehydration resulting from 
diarrhea causes approximately 1.8 million deaths every 
year [7]. Many of the risk factors for contracting 
diarrheal illnesses are associated with poor 
socioeconomic conditions, such as lacking access to 
safe water and sanitation, poor hygiene practices and 
unsafe human waste disposal [8-10]. Low 
socioeconomic status can limit access to health care and 
education, and can affect food safety, housing 
conditions and other factors that increase likeliness of 
exposure to infectious organisms or reduce resistance to 
infectious diseases [11, 12].  
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In the Gaza Strip, UNRWA epidemiological 
bulletin showed a constant increasing trend in the last 
three years (watery diarrhea) with fluctuation in the 
incidence according to the contextual situation [13]. 
The reported incidence in 2012 was two fold than one 
reported in 2005, indicating environmental and sanitary 
deterioration.  Management of diarrhea is unsatisfactory 
both at home and at the facility level; of children who 
had diarrhea, only 42% were treated with oral 
rehydration solution; 50% were treated with home 
remedies [14]. Some home remedies such as herbals, 
special food formula (boiled rice water), over warming, 
body massage and hot compresses over the abdomen 
may be inappropriate and even dangerous [15]. The aim 
of conducting this community based survey is to study 
the determinants and the magnitude of acute diarrheal 
diseases one month after the cessation of the third 
Israeli aggression against Gaza Strip and to assess its 
burden among the children under five.  
 
MATERIALS AND METHODS 
Ethical considerations 
Ethical approval was obtained from the 
Ministry of Health and oral approval from each 
participant was obtained. 
 
Study area 
Gaza Strip is a small area on the southwestern 
corner of Palestine lying on the coast of the 
Mediterranean Sea.  It is boarded by Egypt from the 
South, Negev desert from the East.  Gaza Strip is 50 
Km long, from Beit-Hanon in the north to Rafah in the 
South.  Its width reaches 5-12Km from North to the 
South with a total surface area of 365 km².  Its 
population is around 1.7 million [16]. Gaza Strip is 
divided into five governorates north, Gaza city, Middle, 
Khanyounis and Rafah governorates. According to 
Palestinian Central Bureau of Statistics (PCBS) about 
19% of the population was children under five years of 
age [17].  
 
Study period 
Data of this study was collected during the 
period of one month after Israeli hostile act.  A 
community based survey was conducted in three of 
Gaza governorates during the period from 21
st
 Sept till 
21
st
 Oct 2014.  
 
Eligibility criteria, sample size  
Eligibility criteria were being women ever 
married and have at least one child below the age of 
five. Sample size 705 women was estimated based on 
the prevalence diarrhea reported in the annual report.
15
 
Multistage sampling technique was used to enroll 
eligible women. Three governorates were surveyed out 
of five to allow generalization of the findings. The 
number of women selected from each governorate was 
determined by proportional allocation; implicit in the 
procedures was that the larger numbers of women were 
drawn from the larger population 9 villages, camps and 
rural areas were surveyed. Eligible women were 
interviewed using a pre designed, pre tested interview 
questionnaire.   
 
Study design 
This is cross sectional design study where data 
has been collected through out Gaza Strip.   
 
Sampling 
Simple random sample has been approached so 
three governorate have been identified out of the five 
areas.   Stratification of the three geographical localities 
was applied, and the total of three refugee camps, three 
civil areas and three countryside areas selected.  
 
Multistage random sampling 
Out of the five governorates we selected three 
ones bsed on a simple random technique, out of these 
three list of camps, cities and rural are drawn. Out of 
each cohort, 7 areas represent 2 villages, 3 cities and 
two camps were selected-bsed on simple random 
sampling technique. Proportion of the sample size was 
considered since cities outweigh the size of the camps 
and the villages.  
 
Tool of the study 
Questionnaire 
The validity of questionnaire was conducted 
by three consultants in the area of epidemiology, public 
health and pediatrician. The consultants deeply revisited 
the assessment tools compared to the objectives. The 
tool was also divided into four separate parts to assure a 
good level of repeatability and reliability. Face to face 
interview by using questionnaire as a tool of 
measurement was used and it was included the 
following themes; socio-demographic characteristics, 
children characteristics, parents characteristics, 
childhood morbidity, household conditions and 
behavioral scope of the mothers and their children. 
 
STATISTICAL ANALYSIS 
Data processing and analysis was performed 
with SPSS version 18. Data were presented as the 




The period (last month) and the point (24 
hours) prevalence rates of diarrheal diseases among 
children under five years were 46.1% and 17.7% 
respectively (Table 1). The rate of period prevalence 
was significantly higher among North governorates 
children than Gaza city and South governorates and 
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Point and period prevalence rates of diarrhea 
were the highest at the age of 6 month but with no 
significant effect (Table 2).  The Sex of the child had no 
significant effect on both point and period prevalence of 
diarrhea.  More than sixty percent (63.3%) of period 
prevalence of diarrhea was recorded among children 
that have no exclusive breastfeeding before.  There are 
no significant differences for the point prevalence as a 
result of introducing the complementary feeding.  
 
Mother education but not father education had 
a strong correlation with diarrheal diseases at point 
prevalence (Table 3).  Period and point prevalence rates 
of diarrhea were not significantly related to mother and 
father occupation. Only period prevalence rate of 
diarrhea was statistically significant among families 
with income less than 1000NIS. Table 4 reported the 
Prevalence of diarrheoal diseases according to the 
housing conditions. Period and point prevalence rates of 
diarrhea were not significantly related to the room 
number.  Both rates were higher for children in homes 
without refrigerators but only significant for point 
prevalence.  Only period prevalence of diarrheal disease 
was significantly higher among children with mobile 
tankers as a source of drinking water. Findings shown 
above revealed that the families breeding animals had 
significant association with diarrheal episodes among 
their children as shown in table 5.     
 
Figure 1 shows the perception and believes of 
the participated mothers for the management of diarrhea 
at home.  It was found that 62.1% of the mother 
increased fluid intake, 54% of them used ORS.  Drugs 
like anti diarrhea and herbal drugs were used by (61.4% 
and 40.3%) respectively of the participating mothers.  
Figure 2 presented the beliefs and attitudes of all 
participated mothers regarding the best prescriber of 
ORS.  Doctors and pharmacists were the best prescriber 
for ORS among 91.1% and 41.1% of the participating 
mothers respectively. All most 100% of the mothers 
gave their children herbs of non specific antidiarrheal 
effect such as chamomile, ginger, caraway and anise 
oil. Moreover, around 43% of them give their children 
volatile oil with estrogen properties commonly named 
mixture of herbs that may have harmful effect 
especially on the male. Data not shown Primary health 
care centers were the main source of information for 
diarrhea among 81% of the participating mothers. Other 
sources of information like magazines and internet were 
used by 10.6% and 9.8% of the participating mothers 
(Figure 3). In this survey, 472 (67%) mothers declared 
that diarrhea may occurred due to the digestion of 
contaminated food, 332 subjects (47.1%) reported that 
the teething may cause diarrhea, and the highest 
percentage 491(69.6%) mentioned the common cold as 
an etiology of diarrhea  (Figure 4). Figure 5 indicated 
the main sign and symptoms of diarrhea, it was found 
that frequency of defecation three times and more 609 
(86.4%) and abdominal pain 584(82.8%) constitutes the 
highest percentages among the participants.   
 
Table 6 reported the prevalence of diarrheoal 
diseases according to hygienic practices; it was 
observed that children washed their hands by water has 
less episodes of diarrheal attack both during one month 
and at a point of time.  This was statistically significant 
with the occurrence of diarrhea (P≤ .01).  Cleaning of 
drinking water tanks and the domestic tanks have 
played a role in reducing the occurrence of diarrhea 
among children under five with highly statistically 
significant between both of them. Table 7 indicates the 
frequency and signs of diarrhea according to their 
mother’s claims. Where the episode of diarrhea 3 times 
or more was 45.1%. and the moderate dehydration 
showed 30.5%.  
 
Table 1: Prevalence of diarrheoal diseases and its variation according to the governorates, residence and crowding 
index 
Variables Sample  
                      
Diarrhea during the last: 
  24 hour                 last Month                  
No   % No % No % 
Overall  
Governorates 
 North  
 Gaza city  
































 Refugee  
 Village  

























Crowding index  




















*P≤0.05    **P≤0.01      ***P≤0.001  
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No         %               
Diarrhea during the last: 
     Month                 24 hour    
No          %             No          %   
Overall  
Age  











































































Complementary feeding  
At 4 month and less  
At 5 to 6 month  

























*P≤0.05    **P≤0.01      ***P≤0.001  
 
Table 3: Prevalence of diarrheoal diseases according to parents' characteristics 
Variables  Total 
 
No              %               
Diarrhea during the last: 
      Month              24 hour    
No          %                No        %   
Overall prevalence  
Maternal age (years ) 
19-24 
25-35 































Maternal education  
Less than 6 years 
6-12 years 

























Maternal employment  
Working  




















Less than 6 years 
6-12 years 














































Family income  
Less than 1000NIS 
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Table 4: Prevalence of diarrheoal diseases according to the housing conditions 
Variables  Total 
No               % 
Diarrhea during the last: 
Month                                        24 hour 
No             %                                         No          % 
 
Overall prevalence  

































Room number  
1-2 



















Sources of Drinking 
water  
Mobile tankers 










































































*P≤0.05    **P≤0.01      ***P≤0.001  
 
Table 5: Prevalence of diarrhea according to the breeding animals' type 
Variables  Total 
 
No                     % 
Diarrhea during the last: 
Month                                 24 hour 
No                %                          No        %   
Overall prevalence  
Cheap breeding  
Yes  
No  
Rabbit breeding  
Yes  
No  
Birds breeding  
Yes  
No  

















































































*P≤0.05    **P≤0.01      ***P≤0.001  
 
Table 6: Prevalence of diarrheoal diseases according to hygienic practices 
Variables  Total 
No                        % 
Diarrhea during the last: 
Month                                    24 hour 
No.                   %                No.               % 



























Washing hands of Children by soap 












































































*P≤0.05    **P≤0.01      ***P≤0.001 
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Table 7: Frequency and signs of diarrhea according to their mother’s claims 
Signs of diarrhea No % 
Frequency of diarrhea 
One to two time   




               
35.7 
45.1 
Children with abdominal colic and spasm 
Yes  







Duration of diarrhea 
Less than one week  







Frequency of defecation  
Less than 3 times 
4-6 times 









Blood in stool  241 34.2 
Vomiting  360 51.1 
Frequency of vomiting  
Less than 4 








No dehydration  
Weak  
Moderate  











Contact with person with diarrhea  259 36.7 
Children bought from vendor  220 31.2 
Follow up the PHC and  hospital admission  289 41.0 
Stool inspection  470 66.7 
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Fig-2: Beliefs and attitudes of mothers regarding the best prescriber of oral rehydration solution (ORS) 
 
 
Fig-3: Source of information on diarrhea 
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Fig-5: Mother perception towards signs and symptoms 
 
DISCUSSION  
Diarrhoeal disease is a leading cause of child 
mortality and morbidity in the world, and mostly results 
from contaminated food and water sources.  
Worldwide, it is responsible for killing around 760 000 
children every year mostly in developing countries [18]. 
Considering the usually scanty resources available in 
developing countries, a reduction in diarrhea-related 
mortality may be possible by identifying high-risk 
subjects and targeting them for intensive intervention 
[19].  
 
In this study, 46.1% of children under five 
were reported to have had diarrhea in the last month 
preceding the survey (period prevalence rate) and 
17.7% were reported to have had diarrhea in the last 24 
hours preceding the survey (point prevalence rate).   In 
the study was done in 2009, the women that reported 
that their children had diarrhea was 77.4%. This 
phenomenon indicated the difficult health situation of 
the children and risk factors related to diarrhea [20].  
The results were also matched with the Gaza household 
survey 2010 where one in five households (20 per cent) 
had at least one child under the age of five who had 
been infected with diarrhea in the four weeks prior to 
being surveyed. The survey revealed that poor water 
quality, poor hygiene practices, and lack of sanitary 
conditions are the main contributing factors [21].  
 
In the present study the high period prevalence 
of diarrhea can be explained by the fact that this study 
was conducted at the end of summer season and directly 
after the last Israeli operation –aggression-2014 on the 
Gaza Strip where a considerable percentage (25% of 
people were displaced and stayed at UNRWA, 
governmental schools, non-hygienic places such as 
garages or even non well prepared places. In the present 
study, children gender was not important factor in 
diarrheal disease occurrences. Results of many previous 
studies were inconsistent regarding these variables [22-
24]. In our study, only point prevalence rate was 
significantly higher among children from north 
governorates and among refugees.  This may be 
attributed to the high percentage of people displaced 
during the Israeli operation against Gaza Strip to these 
areas from the north, East of Gaza and even 
Khanyounis. 
 
A part from the first 6 months of life when 
maternally acquired immunity and breastfeeding 
without supplementation played protective role, 
diarrhea morbidity increased significantly among the 
child age 6 months and less.  The prevalence of diarrhea 
was higher at 6 month and decreased thereafter.  This 
might be due to the introduction of the bottle formula 
which was largely distributed as a humanitarian relief 
jointly with low and bad hygienic conditions as well as 
the lack of conducive environment to support the breast 
feeding practices.  In addition, toddlers and crawling 
age usually started at this period and the risk of 
ingestion contaminated materials is high, especially in 
unhygienic environment they lived. Children with birth 
order of 4 or higher were more likely to have diarrhea 
than others.  With higher birth order children, the focus 
of mother and her care are affected and consequently 
mean more exposure to pathogens. Similar findings 
were reported in Ethiopia and Tanzania [25, 26].  
 
Childhood diarrhea morbidity decreased 
significantly with higher education level of the mothers.  
Better educated mothers tended to marry similarly 
advantaged men with higher education and to enjoy a 
relatively higher standard of living.  Also, education 
was reflected in child rearing and child health care 
practices during illness.  Similar findings have been 
previously reported from Philippines where it was 
stated that maternal education protects against infant 
diarrhea in the more economically and socially 
advantaged communities in Philippines [27]. 
 
Although this was not the case for Ethiopia 
where low level of maternal education were found to be 
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the risk factors for childhood diarrhea after adjusting for 
other variables in North West Ethiopia [28]. The 
prevalence of childhood diarrhea either during the point 
or period prevalence rate was associated with family 
income.  Socioeconomic standards and diarrhea 
morbidity were inversely associated.  In families of 
high social class, both parents tended to be highly 
educated and to work as professionals or semi-
professionals with high income.  These characteristics 
were reflected in better hygiene, child care.  
 
According to the results of the present study, 
the working mother does not affect the prevalence of 
diarrheal disease. In a study performed in Thailand, 
non-working mothers had been determined as an 
important risk factor of diarrheal diseases. It is thought 
that working mothers have higher educational levels 
than housewives and they are more conscious of factors 
that may impact on their children’s health [29]. 
Absence of the habit of washing hands significantly 
increased the prevalence of diarrheal disease. The 
importance of washing hands with regard to diarrheal 
diseases has been shown by different studies [30, 31]. 
Washing hands is a simple but a very important way of 
preventing infectious diseases, especially 
gastrointestinal infections [29].  
 
On their awareness on the causes of diarrhea, 
most of the mothers identified contaminated food and 
water as a major causes of diarrhea.  Mothers who 
could identify the causes of diarrhea may be able to 
avoid such causative factors that may reduce incidence 
of diarrhea among their children.  Teething and cold 
were also identified by 47.1% and 69.6% of the 
respondents as causative agents of diarrhea 
respectively. This false knowledge provides a greater 
challenge for health education and other preventive 
interventions and calls for greater flexibility and 
adaptability in the implementation of such programs. 
The study also showed the importance of making use of 
a number of different approaches when obtaining 
information on the local perceptions of childhood 
diarrhea [32].  
 
Despite positive treatment practices of diarrhea 
like increase fluid intake and using oral rehydration 
solutions (ORS) but using drugs like Anti-diarrheal 
agents still frequently used and with high percentage.   
Anti-diarrheal and Antibiotics drugs were the most 
frequently prescribed drugs (80.9% and 46.0% 
respectively).  These drugs may be used frequently 
because mothers and physicians may be more interested 
in treatments that will rapidly stop diarrhea especially 
Anti-diarrheal agents. Children living in unsanitary 
conditions and households were the most vulnerable 
victims of diarrhea in our study and other studies [25].  
 
Diarrhea was encountered more often among 
children in homes with one toilet. Presence of two and 
more toilet played a role in reducing the chance of 
diarrhea.   The availability of used refrigerators as 
preservation source of food was statistically associated 
with low prevalence of diarrhea, probably because it 
ensures the proper food safety required for the meals.  
Breeding animals like cheep, rabbits, birds and dogs 
was associated with high prevalence of diarrhea.  
Availability of animals at homes probably provides 
condition sites for flies and others insects that convey 
pathogens to humans. Early introduction of bottle 
formula in emergency are widely used as emergency 
relief (humanitarian issue) during Israeli operations 
against Gaza Strip.  This might play role in increasing 
and provoking the diarrheal attack especially among 
less than 6 month of age. Washing and cleaning 
technique was inappropriate (incorrectly match with 
standard way for tanks cleaning since the majority of 
the sample mentioned that they cleaned their tanks by 
only water. 
 
There is continuous increase in the incidence 
rate of diarrhea from 2009 to 2013. The incidence rate 
in 2010 and 2011 was (30.1% and 32.6%) respectively, 
the rate up to 41.0% and 41.5% in 2012 and 2013 
respectively [33].  As compared to our study 2014, 
period prevalence was 46.1% and this is an indicator of 
continuous increase in the rate of diarrhoeal incidence 
that could be attributed to the deterioration of 
infrastructure in the Gaza Strip especially after war 
2014. UNRWA reports showed an increased in the 
number of diarrhoeal cases during the conflict period in 
Gaza year 2014 [34].  Contaminated food, poor water 
quantity and quality and bad sanitation and hygiene 
dramatically deteriorated the conditions [33]. 
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